In Japan there are two kinds of low frequency noise (LFN) problems. One is LFN that can be heard directly in a house and causes discomfort, and the other is LFN that rattles windows or doors and causes annoyance. Authors met about 100 complainants on noise or low frequency noise. Hearing thresholds of some complainants were measured and Yatabe-Guilford personality inventories of some complainants were carried out.
We observed many complainants and tried to analyze the complainants' mind by the psychoanalytical method. Their minds have three layers. The 1st layer is the basic desire for survival and good life etc. The 2nd layer is personality or consideration obtained by experience and the 3rd layer concerns movement, speech or action etc. Many complainants lack the 2nd layer on noise/low frequency noise and their movements and reactions on noise/LFN appear directly from the 1st layer of basic desire without consideration of the 2nd layer.
The findings of the three layers are discussed in relation to present knowledge on how the different parts of the brain are organized. Figure 1 shows the hearing threshold measured in our laboratory and the low frequency noise measured in the complainant's room (windows are closed). The sound source is fan exhaust noise from duct exits in a factory. The measured low frequency noise is nearly equal to the average threshold. Complainants are annoyed very much by low frequency noise and the family moved to another rental flat. In particular a female complainant fears of physiological affection by the LFN. The countermeasures were to fit silencers and fix the base of the fan rigidly. The tone of 50 Hz disappeared and the level decreased by 5 dB. LFN in the house is now very little over the level of ISO-389-7 and the existence of LFN is not apparent. The fear disappeared and they could live in their original house. The hearing threshold of this female complainant is almost the same to the average threshold measured in Yamanashi University. In this case psychological counseling by one of the authors helped the recovery. Figure 2 shows the measured level at the complainant's house. The sound source is a textile factory and an exhaust duct. The factory worked until 10 p.m. and the level is a little over the average hearing threshold. The factory and the complainant's house are very close and audible noise can be heard at an open window. At 1 a.m. the factory did not work and the complainant (female) recognized that the factory did not operate. But at 3 a.m. she woke up and she felt that the factory was in operation. But the factory did not operate. She is very nervous and when she woke up in the night, she has some confusion and misunderstood that the factory operated. The owner of the factory said that in the night the factory does not operate. The human relationship between the owner and the complainant is very bad. Many complainants are classified into three groups as shown in Table I . The first group includes ordinary low frequency complainants. They are annoyed indoors with window closed. When they open windows, the annoyance decreases. They hear music indoors for masking the LFN.
EXAMPLES OF LOW FREQUENCY COMPLAINANTS 1.1 Case 1

Case 2
Another complainants complain of LFN and audible noise. When the windows are closed, they feel LFN and when the window is opened, they complain of audible noise.
LFN is difficult to understand scientifically and sometimes misunderstandings occurs. Some complaints have no correspondence with facility operation. Even if a machine stops, he/she complains. In many cases they have bad relationships with neighbours. Sometimes they have much hearing loss and tinnitus. They think that the noise in the ear comes from outside. Figure 3 shows the threshold of young listeners and the threshold of complainants measured in our laboratory. Sometimes it is said that the complainants are more sensitive than ordinary people and the thresholds of complainants are lower than that of ordinary people. But this figure shows that the thresholds are almost the same. The individual thresholds are included in the range of M±2s (M: average, s: standard deviation) of ordinary people. These complainants are not sensitive to LFN but they are sensitive to annoyance. When the level of LFN just exceeds the threshold, then they are easily annoyed.
HEARING THRESHOLD OF COMPLAINANTS
THE YATABE-GUILFORD PERSONALITY INVENTORY (SEE APPENDIX I)
The Yatabe-Guilford Personality Inventory was used to assess 12 low frequency complainants. The result is shown in Table II. In the table the numbers show the number of complainants.
This result shows that the personality of "stable and active" appears a little more and "mediocrity" appears a little less. "Stable and positive" is a good personality in normal life. There are not very clear personalities in these complainants but the number of the subjects is not sufficient. By the observation of one of the authors, complainants may be normal citizens in ordinary life.
PSYCHOLOGICAL ANALYSIS OF COMPLAINANTS
Complainants are annoyed and they have many problems on their minds. We meet these complainants and do psychological counseling for them. In counseling we analyze their mind by the psychoanalytical method. Much data on the psychoanalysis of complainants shows that normally human being have three layers in the mind.
Vol. Tinnitus 1st layer: The human being has the desire for existence, appetite, sexual desire etc. in the base of mind. Commonly these desires are not clearly conscious. But in the base of mind these desires support human life and behaviour. The origin of these desires is the limbic system in the brain (1).
2nd layer: This layer is the main layer of the 'consideration' system and is derived from many experiences, in the learning and development of each human being. A human being can be conscious of this layer partially or vaguely. This gives rises to logical consideration of stimuli etc. 3rd layer: Speech, movement, behaviour which can be observed from outside. We observed about 100 complainants and analyzed their minds from observation, conversation and measured sounds. They are all normal citizens but sometimes they lack the 2nd layer, especially with respect to low frequency noise or audible noise. Apart from the noise problems they have normal comprehension and they have the 2nd layer. But when they are annoyed by low frequency noise, they feel the annoyance directly at the 1st layer without the 2nd layer and they have no reasonable understanding of LFN problems.
THE STRUCTURE AND ROLE OF BRAIN
By the survey of literature (1) the structure and the role of brain in the human body are as stated in Table III. The limbic system controls emotion, appetite, sexual behaviour and basic learning or memory. Emotion means anger, fear, unpleasantness, pleasantness, and award and aversive systems. Pleasantness and award systems means 'profitable' conditions Increase of pleasantness and unpleasantness by the memory of audition
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In the memory of emotion there is a connection between the hippocampus and the corpus amygdaloideum for the living body and unpleasantness and aversive systems means 'non-profitable' conditions for the living body. The corpus amygdaloideum evaluates, whether the value of the phenomenon is 'profitable' or 'non-profitable' for the living body. Unpleasantness or annoyance occurs when the phenomenon or noise is harmful or 'non-profitable' to the living body. The 1st layer of complainants corresponds to the limbic system. The limbic system is an old brain and common with animals. It is a very important system for the survival existence of animals. Complainants may comprehend the biological evaluation of low frequency noise for the living body without consciousness.
The frontal association area controls the emotion or unpleasantness by means of knowledge, learning and memories. This frontal association area has many neural connections to the limbic system. The 2nd layer of complainants corresponds to this frontal association area.
The hypothalamus is the centre of the autonomic nervous system for respiration, circulation, digestion, and the control of internal secretions. When annoyance occurs, it affects respiration, heart rate and internal secretion (3).
TO SUPPORT COMPLAINANTS AND TO SOLVE PROBLEM
Complainants complain of low frequency noise, and psychological and physical discomfort. When we accept a complaint from a complainant, we make efforts to solve the problem by the following procedure, considering the psychological counseling methods. 1.
When we receive complaints from a complainant by phone, we hear the complaints for one hour or a half. Basically at first we do not deny the contents of the complaints. We make an effort to get a good relationship with the complainant. Psychologically this good relationship means "rapport". 2.
We analyze the contents of the complaints and classify them into acoustic, psychological and physical phenomena. 3.
Sometimes complainants have fear of low frequency noise (LFN). We try to decrease the fear. We explain simply that there are high levels of LFN in a car or in an airplane but we are not damaged directly.
4.
We ask the complainant if there is measured data or not. If not, we ask the complainants to contact the city (local) authority and to measure the sound. If possible, we visit the complainant's house and measure the sound. 5.
At the end of the conversation we say "You can contact us at any time" to keep the complainant's mind calm. 6.
If there is a real LFN problem, we help the complainant to solve the problem. We recommend them to complain to the city authority or speak directly to the source without aggression. There are many methods to reach a settlement by the complainant, by the city authority, by mediation, by arbitration or by judge.
